The paper searches for an answer to the following questions: why had the situation in Japan and the European Union situation improved in comparison with the one in United States prior to the first oil price shock; what factors altered this tendency later, especially from the 1990s onwards; what was the role of the international economic conditions in all that? Applying the models of mathematical economics, the authors have proven their main statements by an econometric investigation. The most important conclusion that can be drawn is that in the world economic competition the situation both in Japan and the European Union was primarily determined by the changes in the world economic conditions, chiefly the oil prices in the world market and the exchange rates, what can less be said of the United States.
I
n our globalising world, development is taking place under the conditions of an increasingly sharp international economic competition, in which an extremely great role is played by world economic centres formed after the Second World War, namely the United States, Japan and the European Union. Recently a further economic centre has been emerging with the participation of China and India, but in this paper they will be disregarded because we are going to analyse long-term tendencies. The study of international competition is indispensable for understanding and forecasting fundamental processes of the modern world economy. Here an attempt is made to reveal what main factors determine the competition of three centres of world economy.
We set out from the consideration that world economic competition fundamentally depends on the rate of economic growth, on its determinant factors making their impact interwoven with one another. They include regularities, factors of technical progress and growth mechanism, respectively, as well as international economic conditions. The interweaving of different effects complicates but does not make it impossible to analyse the individual components and the problems connected with them. We can rely on models of mathematical economics, on an econometric investigation, the results of which, in case of analysing a longer period, provide relatively reliable information. We carried out an investigation covering more than four decades , using economic development data on the United States, Japan and the European Union. Thus, one can reveal what led to the emergence of present tendencies, which, as will be seen, are unfavourable primarily for Japan and the European Union.
GENERAL CHARACTERISATION OF WORLD ECONOMIC COMPETITION
The foregoing development of world economic competition can be divided into two main phases, between which it is essentially the two oil price shocks (1973 and 1979-1981 ) that can be considered as a watershed. It should be noted that the term European Union in the present paper, unless otherwise indicated, covers the 15 larger European economies to ensure comparability between these two periods. 2 Until the first oil price shock, Japan's and the European Union's economic performance had greatly improved as compared to the United States representing the advanced world level. The catch-up in the case of Japan continued to the early 1990s, but more slowly than earlier. As for the European Union, the favourable trend calculated per inhabitant had already turned about during the first oil price shock, while in terms of productivity the loss of space in relation to the United States began in the period of the second oil price shock in the early 1980s. The competition of world economic centres since the early 1990s has unambiguously turned to the disadvantage of Japan and the European Union; it was particularly Japan that got into trouble (Table 1) . One of the most important factors of the "Japanese economic miracle", i.e. Japan's extraordinary rapid post-war economic development, was the adoption, introduction, diffusion and improvement of new technologies. Bridging the technology gap was from the beginning one of the basic considerations in the European integration, too. The European Union has had a comparative advantage over the United States and Japan in nuclear power industry, aircraft construction, pharmaceuticals, manufacture of telecommunication equipment and, among the traditional sectors, food processing, car industry and many branches of engineering. At the same time, Europe lagged behind in the development, production and sale on the world market of some high-tech products (computers, semi-conductors, robots, etc.). The loss of world market positions by European industry is attributable not really to technological backwardness but to other factors such as slower innovation or insufficiencies in modern company organisation and management. In a number of fields, notably in telecommunications, air transportation and the banking sphere, Europe's disadvantage is due to the high proportion of public ownership, over-regulation and the relatively closed nature of internal markets. As a result of the single market and privatisation gathering momentum, some improvement has been observable in these fields since the turn of the millennium. 3 The Lisbon strategy approved in March 2000 wished to make the European Union the world's most dynamic and competitive knowledgebased economy. A goal was set for GDP per inhabitant to exceed the U.S. level by 2010, for the share of employed in working age population to rise from 63.4 to 70.0 percent and for the rate of unemployment to fall from 7.8 to 4.0 percent. 4 The EU, by carrying out liberalisation, would have liked to catch up with the United States, simultaneously preserving its social system. The strategy at issue did not yield the expected results. Therefore, the European Council in March 2005, on the basis of the Commission's mid-term review published in the preceding month, relaunched the Lisbon process. Creation of more and better jobs, knowledge and innovation growth and improvement of business environment were then determined as its main objectives. Proceeding from the fact that Europe is lagging behind Japan and the United States particularly in research and development (R&D) spending, the Barcelona European Council in March 2002 set a goal to increase R&D expenditure to 3 percent of GDP by 2010. 5 As seen from Table 2 , this task has so far been completed only by Sweden and Finland. The level of investment in scientific and technological activities is so diverse across the EU countries that it does not merge into a single innovation system. 6 Between 1991 and 2001, the share of the United States in the world's R&D expenditure rose from 36.7 to 41.4 percent, whereas that of European Union lessened from 31.5 to 23.7 percent and that of Japan from 23.3 to 20.6 percent. At the same time, the share of business enterprises in financing that expenditure increased from 71.3 to 72.6 percent in the United States, while in Japan and the European Union it somewhat diminished (from 70.7 to 69.3 percent and from 64.2 to 63.8 percent, respectively). 7 It is striking that the so-called "Irish economic miracle" has very little connection with changes in R&D. Only until 1995 was some growth observable, thereafter a rather decreasing trend prevailed, whereas Ireland's R&D level was not much exceeding half of the Union's average. It was not own R&D but the working capital representing high technology flowing from abroad, first of all from the United States, that resulted in the Irish "economic miracle", as shown in an earlier study. 8 World economic competition in international respect is waged mainly for market acquisition and is manifested in world trade (Table 3) . On the basis of data in Table 3 , it can be ascertained that in world trade the greatest weight to the end belonged to the European Union and its predecessor, the European Community. This is mostly connected with the fact that EU countries have a much smaller internal market than the United States or Japan, which induce a relatively larger share of foreign trade. Also a substantial circumstance is that the bulk of EU "world trade" is directed towards a protected internal market inside the centre.
Conclusions about world economic competition can be drawn on the basis of changes in export and import shares.
1. Until the first oil price shock, the share of EU and Japan in world trade had greatly increased, while that of the United States had considerably decreased, particularly concerning exports.
2. The EU's share in the period of two oil price shocks had significantly fallen back; afterwards, until the mid-1990s, it had increased again and then diminished once more. In 2003 it was lower than the level of 1973, mainly regarding imports. At the same time, some export surplus was achieved.
3. Japan was able to have increased its share in world exports until the mid-1980s; thereafter, a large-scale setback occurred. Its foreign trade in the mid-1980s was characterised by a significant export surplus which later on considerably decreased, essentially as a consequence of currency revaluations by far exceeding the PPP level. In 2003, even the import share was lower than in the mid-1980s.
4. The United States' export share was barely touched by the two oil price shocks, but later on a certain decrease could be observed. Import shares until the early 1980s were mostly in accordance with export shares, but afterwards they significantly diverged from each other, the trade balance was upset and a very large import surplus emerged, which is today a serious problem of the U.S. economy.
5. The joint share of three economic centres in world trade had increased until the first oil price shock; in the period of two oil price shocks, it diminished; thereafter, it increased again and then decreased once more. In 2003, it was lower than the level of 1973 and was characterised by a considerable import surplus. In that the effect of intensifying competition of newly industrialising countries (including China and India) was manifested.
The relations of the United States, European Union and Japan are a specific blend of cooperation and trade wars, a hard competition with reprisals. Earlier Japanese economic successes were accompanied by deep export market penetration and accumulation of a significant deficit in the U.S.-Japan and EU-Japan trade ( Table 4) .
Because of increasing trade deficit, the European Commission, from the mid-1970s to the early 1990s, imposed so-called voluntary export restraints on the Japanese government. Besides, it took various antidumping measures against Tokyo between 1979 and 1995, which restricted mainly the imports of Japanese electronic products. In July 1991, a joint declaration on the relations between the European Community and Japan was adopted in The Hague, in which both sides confirmed their commitment to market principles, free trade, prosperity and healthy development of the world economy. In the same month, an agreement was reached limiting Japanese automobile exports to the EC, which was in effect until the end of 1999 but did not pertain to vehicles produced by Japanese firms in Western Europe. In June 1996, the European office of the EU-Japan Industrial Cooperation Centre was opened in Brussels. This centre is a joint venture of the Brussels commission and Japanese government, established in 1987 to promote industrial cooperation. 9 Increasing import surpluses have aggravated commercial contradictions not only between the EU and Japan but also between the United States and Japan. Because of its extreme dependence on imported raw materials, Japan is compelled to export finished goods. With respect to the United States, 90 percent of Japan's trade surplus falls on automobiles, computers, video cassette recorders and semiconductors. 10 The post-war history of American-Japanese trade relations is long and complicated and will not be worked out in detail here. 11 In recent years, Japan, struggling with significant structural problems, has attempted to break through the isolation and has been endeavouring to increase its regional influence. The EU, too, has been drawing increasing attention to the local processes of world economy, an important expression of which is the Asia-Europe Meeting (ASEM), a cooperative forum initiated in 1996. 12 In the world economic competition, an increasing role is played by foreign direct investment (FDI, see Table 5 ). Considering the whole investigated period , the EU and Japan are net capital exporters, while the United States is, to a minimal extent, a net capital importer. Whereas in the case of Japan net capital exports dominated to the end, with respect to the United States and European Union sharp turns occurred. Until the oil price shock of 1973, the United States had been the dominant net capital exporter and the EU the working capital importer number one. Thereafter, the situation changed: the EU became the largest capital exporter. At the same time, the United States transitorily (see the 1981 and 1986 data) turned into the largest working capital importer. In our days, America advanced to the position of a net capital exporter again, but in this regard it must now share the first place with the European Union.
The three world economic centres together behaved to the end as net capital exporters and the rest of the world as a net capital importer. From this, it can be concluded that a good deal of capital flows at issue is induced by the extra-profit achievable in connection with the relatively lower wage level of less developed regions if other requirements are also met, notably the adequate training of labour force, as well as political and economic (primarily general government) stability. At the same time, the major part of all direct investment flows, as seen from cited data, is today occurring within the three world economic centres, and in this not wage differences but strategic standpoints of the transnational corporations are determinant. The rise of the European dollar market in the 1960s was what first raised the necessity of a monetary union, the creation of which was decided in 1969. This decision was concretised by the Werner plan of 1970, which, however, because of the collapse of the Bretton Woods system, practically failed the next year. The promotion of European competitiveness was served by the so-called currency snake (1972) (1973) (1974) (1975) (1976) (1977) (1978) (1979) , as well as the European Monetary System (EMS), established in 1979, where the stable German mark was playing the leading role. Within the latter's framework, the former European Unit of Account (EUA) was replaced by a European Currency Unit (ECU), determined considering national currencies by weighting correspondent to EC member states' economic strength. The EMS encouraged the reduction of inflation, stabilised and opened more widely the capital markets, expanded international trade flows and foreign investment. 13 In the European Community, from the late 1970s, stability replaced full employment as the overriding political objective and, in economic policy, neo-liberalism expanded in the next decade. At the same time, in the 1980s the volatility of the international monetary system was aggravated by a rapid increase in capital mobility. The unstable situation was characterised by wide parity swings and manageable only, at least for the medium term, by means of the Plaza and Louvre accords of 1985 and 1987 reached by the leading industrial countries, which established rules for coordinating central-bank intervention in order to realign currency values. The industrial and financial reorganisations of the decade were accompanied by rising unemployment, whereas the speculative attacks on EC currencies in 1992 and 1993 threatened to wreck the EMS. The Economic and Monetary Union required that criteria determined in the Delors plan of 1989 and Maastricht Treaty of 1992 should be met. As a result, in 1999, with the participation of 11 countries, a euro zone emerged, which was joined by Greece in 2001. 14 After the eastern enlargement of 2004, the contradictions between the old and new member states of the European Union threatened the normal functioning of the single internal market, first of all because of restricting the free movement of workforce. This crisis of integration was 13 
THE EFFECT OF GROWTH FACTORS
Analysing some characteristics of world economy's development using models of mathematical economics, we are, first of all, to examine the role of growth factors, the fundamental operative causes determining the diverse growth rates of world economic centres from the production side. We are to apply an endogenous model which is homogeneous of degree one, i.e. its use does not lead to economically absurd results. 15 According to the neoclassical approach, while proceeding to a higher level of development, the rate of economic growth should lessen, particularly in the most developed region, the United States. However, this is not true, as already seen earlier (see Table 1 ). Economic development data since the 1990s have also been contradicting to the conception that in connection with the adoption of advanced American technology the less developed competitors, notably the European Union and Japan, should develop more rapidly than the leader.
Endogenous models suppose that it is not enough to take only physical capital into consideration, because in the modern economy a very significant role is played by human capital, namely the education of workers, R&D activity and the effect of learning by doing. 16 15 The endogenous model used by us 17 reckons with the effect of both education and R&D, as well as the effect of learning by doing and, at the same time, as already referred to above, is homogeneous of degree one. It also gives, inter alia, an opportunity to compare productivity to the world level, with the results that would be ensured by any factor combination in case of world-level efficiency, 18 since the structure and parameters of the model were determined on the basis of a worldwide investigation using data on 131 countries, i.e. in such a sense, a world model is at issue.
The general form of the model is
, where Y is the volume of output, namely GDP and value added, respectively, in billions of 1995 USD, at PPP, M is the number of working years, the parameter g is the output per working year produced without fixed capital, 19 F K is the capital intensity function, approximately the natural logarithm of K/L ratio, K is the average annual gross fixed capital (including dwellings) in billions of 1995 USD, at PPP and L is the average annual number of employed in millions. G I , G M and G HR are functions determining the elasticity of output by capital intensity, mapping the combined effect of physical and human capital, the mechanism of technical progress (technical progress functions). We used the parameters of the world model for the investigation, applying the following logarithmic version of the endogenous model. The technical progress functions of the endogenous model are as follows. 
In the intensity functions, n K , n H , n R , n Z and n O are normalising coefficients, ln is the sign of natural logarithm. These functions express the magnitude of various kinds of physical and human capital (e.g. In putting the data on world economic centres (see Table 9 ) into relation (1), Δε characterises deviations from the world level concerning regions and periods. Macroeconomic empirical results are contained in Table 6 , those for manufacturing in Table 7 . 21 It can be asserted that the growth of world economic centres in the investigated period (from 1960 to 2003) approximately followed world economic standards and that is valid for the manufacturing sector, too (see Table 6 ).
At the same time, it can also be seen that the United States achieved somewhat better, the two other centres slightly worse results than the world economic average, despite the fact that Japan's growth considering the entire period was substantially more rapid than that of the United States. In the individual phases of development, the picture is mostly similar; however, it is striking that in the post-1991 period only the United States managed to achieve results better than the average.
Examining the role of individual factors, it can be stated that the increase in the amount of work and number of employed had the greatest role in U.S. economic development, which is partly connected to a more rapid growth of population but also to the fact that the previously low share of employed in the population was, by the end of the period, approaching the Japanese level and exceeding that of the European Union. In manufacturing, the situation was different: U.S. employment was decreasing; true, that of the EU much Of the other factors, particular attention should be paid to the model component ΔF K G HR expressing the combined effect of education and R&D, the role of which has tendentially increased and is particularly significant in manufacturing, the pulling sector of the modern economy. Additionally, education also functions as a factor of complementary, implicit character. In the endogenous model, one more important factor connected to human capital is explicitly taken into consideration -the effect of learning by doing in the function G I . In applying relation (1), this does not appear separately in the empirical results.
How can the retardation of Japan's and European Union's rapid economic development after the first oil price shock be explained? more. In Japan, considering the entire period, there was some staff increase in manufacturing, but after 1991 it was here that the largest downsizing occurred. 
Table 7. Factors of manufacturing development
An often mentioned cause, the role of which has already been questioned in connection with the development of U.S. economy above, is that at a higher level of development the growth mechanism functions otherwise, which has an effect in the direction of slower development. The neoclassical model 22 assumes a diminishing return to factors, which can induce such an effect. However, in the same model figures a component characterising the so-called total factor productivity (TFP) that is not ascribed to concrete operative causes and, as a function of time, can, in principle, take any value. Thus, economic growth at a higher level of development can not only decelerate but also accelerate. However, we would not get an answer to the question what factors cause an occasional acceleration of economic growth. 
What is the situation with the endogenous model used by us? Here the return to labour is not diminishing but constant. The returns to capital (physical and human), depending on the levels of intensity and partly on time, can be diminishing, constant or increasing. There is no TFP; at the same time, as a separate factor there appear the staff, the basic component of human factor, the return to which is negative. The situation is more complicated than in the case of neoclassical model. However, it is possible to determine the factor combinations, including the effect of R&D, education and learning by doing, using which economic growth will most likely decelerate or accelerate. On the basis of the endogenous model, it can be asserted that the rate of economic development depends primarily on the dynamics of growth factors, though growth mechanism, working differently at various levels of development, also affects the results. 23 * Calculated from data in Table 9 . Growth indicators of the European Union were determined without the former GDR to 1991 and considering the total German economy thereafter. All these also refer to the further tables.
Data in Table 8 gives a picture of changes in the most important growth factors of world economic centres in the investigated over four-decade period. A general regularity is that fixed capital grows more rapidly than the number of employed, thus capital intensity, K/L becomes higher. A fundamental condition of rise in capital intensity is R&D activity, the more developed technology created through it, necessitating the employment of a more qualified labour force. In the investigated period, the K/L ratio increased most rapidly not in the United States but in the other two regions, first of all in Japan, which refers to the fact that the latter adopted the more developed technology largely from the United States and this ensured a significant advantage as regards economic growth and, much rather, the rate of rise in productivity.
In the period after the first oil price shock and particularly since the early 1990s the growth of capital intensity (K/L) in Japan and the European Union has taken a nose dive, whereas in the United States the situation was different. The former 4-8-fold differences in comparison with the United States fell back to 1.5-2-fold ones, which was essentially caused by slackening rates of fixed capital growth in Japan and the European Union, in a tight connection with investment trends. Why did all that happen? As will be seen further, a very serious role was played by the shaping of international economic conditions.
The initial data of our investigation are summarised in Tables 9 and  10 below. 
THE ROLE OF WORLD ECONOMIC CONDITIONS
How was world economic competition affected by the international economic conditions? In today's globalising world economy, a manifold effect is at issue, in striving for whose revelation several basic indicators (terms of trade, oil prices on the world market, exchange rates, FDI, etc.) can be counted. According to our empirical results, world economic competition considering the rate of economic growth is relevantly influenced by the terms of trade and oil prices on the world market, respectively; as well as, regarding Japan and the European Union, the exchange rates. Let us first consider the problem in principle.
A favourable change in the terms of trade, namely a more rapid export than import price increase results in a larger usable GDP; therefore, for instance, more can be invested. Besides, more profitable exports stimulate export growth. Furthermore, the absolute or relative diminution in import costs has a positive impact on the whole economy. The opposite of all these happens if terms of trade are worsening.
In our days, changes in the terms of trade are mostly, in a very large measure, affected by energy prices on the world market, notably the formation of crude oil and connected natural gas prices. The latter's rise improves the terms of trade of hydrocarbon exporters and deteriorates those of the importers. All three world economic centres belong to the importer category but not to the same extent. Japan, in the given respect, is almost exclusively compelled to imports. By contrast, the European Union has significant own sources. Similar is the situation in the case of the United States. The energy prices on the world market affect not only the terms of trade; their considerable rise rearranges internal price relations, alters, mostly worsens the profitability of enterprises; and, in this connection, retards economic growth, as well. Essentially this caused the beginning of a new era in world economy in the 1970s. It is not surprising that in the course of our investigation the world-market oil price proved to be more important than the terms of trade. Therefore, in this paper, while examining the rate of economic growth, we take this factor into account.
In connection with the exchange rates, it can be seen that economic growth is generally affected positively by currency devaluation and negatively by revaluation. The latter has a negative effect first of all because currency revaluation makes the given country's products more expensive for foreign buyers. Two cases and, of course, their combinations are possible. In one case, the exporter even after currency revaluation does not lower the price expressed in domestic currency, therefore demand falls back or entirely ceases. In the other case, he lowers the price, which, in turn, worsens the profitability of exports; production may suffer losses and, in this connection, exports also fall back, investment mood worsens and economic growth is decelerating.
Currency revaluation has further consequences, too, connected chiefly to the fact that imports become cheaper. A positive effect is that production costs and consumer prices are decreasing to a certain extent. At the same time, however, because of an intensifying import competition, domestic producers may get into a difficult situation and even fail, which can decelerate economic growth in addition to retarding exports. In the case of currency devaluation, the opposite of all these happens, therefore a relatively cheap currency generally encourages rapid economic growth.
The impact of international economic conditions on economic growth can be examined in several ways. In connection with Japan, we analysed the effects on the volume of exports. 25 Another approach was applied for the German economy: estimating the effect on manufacturing development and then examining to what extent the latter determines economic growth. 26 The common in these approaches is that concerning economic growth, they are of indirect character. A direct investigation was first made regarding the European Union. 27 Here we applied the latter approach relating, with the above correction (world-market oil price instead of terms of trade), to all three world economic centres.
We set out from the consideration that the rate of economic growth is equal to a growth rate achievable in the case of a PPP exchange rate if oil prices on the world market compared to the base year (in our case, 1960) are not changing (n T ), 28 with the modifications caused by changes in oil prices on the world market and deviations of the actual exchange rate from the PPP one, as shown in relation (2) . In the model, Y t is the volume of GDP in the reference year, Y to is that in the base year, n T , n o , n oΣ and n V are the parameters of the model. The definitions of Δt, P ot and V t , are as follows: Δt = t-t o , P ot is the world-market price index of crude oil (1960 = 1), V t is the relationship between the actual (nominal, V N ) and PPP (real, V R ) exchange rate in the year t (Vt = V Nt /V Rt ), 29 ln is the sign of natural logarithm, ε is a logarithmic residual. In relation (2), there is no regression constant, since it proved to be significant with respect to neither of the world economic centres.
The estimation of parameters was made by the ordinary least squares (OLS) method on the basis of annual data for the period from 1960 to 2003 (43 observations). The value of non-significant parameters is considered as zero. All those also concern relation (3) to be expounded later. The main results of regression analysis are contained in Table 11 . Tables 9 and 10 .
What conclusions can be drawn from the investigation? 1. The accuracy of estimation is very favourable: the determination (R 2 ) is more than 99 percent; the relative standard error is 2.7 percent for the United States, 2.2 percent for Japan and 1.5 percent for the European Union. Therefore, the rate of economic growth with respect to the world economic centres can probably be estimated with a good approximation by means of the model if the oil prices on the world market and the exchange rates are known. In the case of the United States, the latter's knowledge is not necessary.
2. The equilibrium growth is most rapid in Japan, the second is the United States and the third, not lagging much behind, is the European Union.
3. The deviations from the equilibrium growth are connected negatively to the oil prices on the world market and positively to the deviations of exchange rates from the PPP level. The latter did not prove to be significant for the United States. Thus, the investigation essentially verified the fundamental assumptions in connection with the model.
4. The effect of world-market oil price formation is significant for all three world economic centres. Two kinds of effect prevail: a short-term, with one-year lag, and a long-term cumulative effect. The former is strongest in Japan, the latter in the European Union.
5. The deviations of actual exchange rates from the PPP ones affected most of all Japan's economic growth. On the economic growth of the United States, having a large internal market and an extraordinarily developed economy with a relatively smaller foreign trade, this factor has so far made no significant impact.
By using relation (2), we can examine more closely how the relevant characteristics of international economic conditions influenced the world economic competition in the most important area, that of economic growth. The main results of investigation are contained in Table 12 . Considering the investigated over four-decade period , factors figuring in relation (2) explain with a nearly hundred-percent accuracy the process of economic growth in all the three world economic centres, despite the fact that in the individual sub-periods the actual growth rates greatly deviated from the equilibrium ones. In the majority of cases, the most important factor proved to be the worldmarket oil price formation.
With respect to Japan and the European Union, before 1974, in the economic growth more rapid than the equilibrium one, a decisive role was played by a high-grade depreciation of the currency against the PPP level. This later discontinued, moreover was followed by overvaluation, mainly in the case of Japan. Primarily to this can be attributed a precipitate downswing in Japan's rate of economic growth in the post-1990 period.
One of the most important questions of the investigation is what causes the permanent exchange rate changes retarding economic growth. Is it the interplay of effects accidentally generated by world economic processes and economic policy or something else? As will be shown below, the latter conjecture is closer to reality. Let us first consider the problem in principle.
To the question what fundamental causes determine the deviations of exchange rates from the PPP level, in the first approximation a relatively simple answer can be given: the divergences in input proportions in differently developed countries or regions. Under low wages, the same product can be made more cheaply, therefore world-market competition presses down the product's price and, with it, the exchange rate in relation to the leading currency, the U.S. dollar. If wage differences are decreasing, the exchange rates approximate the PPP level, i.e. in the formerly low-wage countries the depreciation of currency against the PPP level gradually lessens.
The outlined connection is an idealised picture of the process, not only because of market exchange rate fluctuations but also owing to the fact that exchange rates can permanently break away from proportions justified by inputs, as it has happened in the case of Japan since the mid-1980s 30 and, to a relatively lesser extent, with respect to the European Union. 31 For the investigation, an exchange rate function will be shaped, using which it can be decided whether the regularity outlined above is effective; furthermore, we shall also get an answer where and to what extent the actual exchange rates permanently lost touch with the level justified by the regularity in point. The function written in a logarithmic form contains an explanatory variable and a constant, as shown in relation (3) below.
The explanatory variable (Wo t ) is the proportion of U.S. manufacturing hourly wages to those of Japan and the European Union, respectively, and in the case of the United States, its invert 32 at PPP prices, in dollars of 1995. The parameter v is a specific effect of the logarithmic value of the explanatory variable. The constant (v 0 ) characterises the permanent deviations from the equilibrium situation.
If real incomes (manufacturing hourly wages) are the same, i.e. their ratio is unity, lnWo t is zero. In an equilibrium situation, the left-hand side of the function must also be zero, as then V t is unity, too; lnV t is thus zero. Therefore, the values of v 0 different from zero give proof of a nonequilibrium situation, essentially of the fact that the actual exchange rate (V N ) differs significantly from the PPP one (V R ) even if incomes (manufacturing real hourly wages) are identical. If v o is negative, the own currency (in our case, the yen, euro or dollar) will be permanently overvalued and vice versa. The main statements issuing from Table 13 can be summarised as follows.
1. Relation (3) gives a good explanation of exchange rate (V t ) changes, particularly concerning cumulative values, figuring as an exogenous variable in the GDP model. 33 2. The less accurate fit of annual data is attributable to exchange rate fluctuations in the market.
3. In our days, Japan's and the European Union's currencies are permanently overvalued, which retards economic growth, worsens their situation as compared to the United States in world economic competition.
4. Japan's situation is particularly unfavourable. However, Germany, the European Union's leading economy, is not in a much better position in the given respect either.
5. Exchange rate anomalies are not to a little extent the consequences of national and international economic policies. Taking relations (2) 
CONCLUSIONS
The investigation of world economic competition shows that in the globalising world economy of our days, economic growth is determined by not only, moreover often not primarily internal but international connections.
The role of internal factors of growth is relatively well characterised by the endogenous growth model. At the same time, empirical results show that world economic competition is very significantly influenced by such characteristics of international economic conditions as oil prices on the world market and the exchange rates. 34 The world-market price of crude oil and natural gas since the 1970s has been of a strongly increasing tendency, in which a great role is played by the price policy of OPEC uniting petroleum exporting countries. The rising prices of hydrocarbons have been decelerating economic growth in all the three world economic centres, but not to the same extent. The long-term fluctuations of exchange rates are essentially determined by the international projection of a known regularity, as well as national and international economic policies. The regularity is the alignment of price with input proportions, which in international respect approximately implies adjustment of exchange rates to manufacturing wage proportions. Economic policy aspires to devalue or revalue a currency on various considerations, which causes a serious problem from the standpoint of growth if results in a permanent overvaluation, as happened, for instance, in the case of Japan and, to a certain extent, the European Union, namely the EU-15 in our days.
What answer can be given to the most important questions arising in connection with world economic competition? (1) Why did Japan and the European Union approximate in a relatively rapid pace the level of development of the United States in the period before the first oil price shock; (2) what altered this tendency later, especially from the early 1990s; and (3) what was the role of international economic conditions in all that? The answer to these questions is essentially that in the phase of approach, for Japan and the European Union international economic conditions were favourable, mainly concerning their own currencies strongly devalued against the PPP level, which later changed to the advantage of America. The change occurred primarily under the impact of economic regularities (limited natural resources becoming scarcer, input proportions approaching the U.S. level), but a great role was played, e.g. by exchange rate changes, leading to the yen's permanent overvaluation, which markedly worsened Japan's world-market competitiveness, retarded the increase in exports and investment and lastly economic growth. At the same time, in the United States the dollar ceased to be relatively overvalued against the PPP level, whereas investments were being strongly supported by the interest policy. All these have accelerated U.S. economic growth and facilitated that in world economic competition since the early 1990s convergence has been succeeded by divergence.
On the basis of empirical results, it is understandable, numerically too, why the main objective of the Lisbon strategy will not be fulfilled, i.e. that the European Union will by 2010 catch up with the United States in terms of per capita income (GDP). The main reason is essentially that the elaborators of the strategy have not reckoned with an unfavourable turn in international economic conditions for the Union in its competition with the United States. Neither have they considered the fact that an economic policy oriented toward creating a stable currency, "the new political economy of the Stability and Growth Pact" does not lead to an acceleration in economic growth but, according to experience, rather decelerate it. The introduction of a single and stable currency, the euro, has undoubtedly been a right objective, but measures taken to introduce it as early as possible can decelerate economic growth. To this refer, among others, the fact that the average growth rate of 12 countries that hitherto introduced the euro in the period from 1961 to 1992 corresponded to that of the countries outside the euro zone (United Kingdom, Denmark and Sweden). Afterwards, however, it became significantly lower, particularly in the preparatory phase for the introduction of the euro in 1992-1998. 35 The empirical results put in a new light the problems of sustainable growth, too. In some cases, a comparatively rapid (currently, e.g. in the United States), moreover very rapid (formerly in Japan or South Korea, currently in China) economic growth can be sustained for a long time. However, such a situation in our days no longer exists regarding the majority of relatively developed countries or regions: as a rule, the growth rate decreases in time, partly because of the regularities of technical progress, but much rather owing to changes in international economic conditions, therefore sustainable growth is, in many cases, an unsustainable, illusory objective. A question arises: what can the right aim of economic policy be? It logically follows from the empirical results that economic development can be as rapid as possible if the country or region has entirely used the opportunities of the given phase of development; in other words, achieved an achievable economic growth, since a once missed opportunity would not mostly return later but would be eventually lost.
LITERATURE

